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Management of Grain Discoloration of Rice with
Solvent-Free EC For mulations of Neem and Pungam Oils
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Neemandpungamoil-basedemulsifiableconcentrat¢EC) formulationsdevelopedat Tamil

NaduAgricultural University wereevaluatedfor their efficagy to inhibit the mycelialgrowth

of thefungi Helminthosporium oryzae andPyricularia oryzae causinggraindiscolorationon

rice underin vitro conditions. All threeformulations,viz., neemoil 60 EC (aceticacid),
neemoil 60 EC (citric acid) and neemoil + pungamoil 60 EC (citric acid), inhibited
mycelialgrowth of the pathogensthey wereeffective even after9 monthsof storage These
formulationseffectively controlledthe graindiscolorationonrice.
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Rice(OryzasativaL.) suffersfrom anumber
of fungal, bacterialand viral diseases.Among
the fungal diseasesgrain discolorationis one
of the major limiting factorsin rice produc-
tion andis causedby Cochliobolus miyabeanus
(Helminthosporium oryzae, Drechslera oryzae),
Drechdera sp., Pyricularia oryzae, Alternaria
padwickii, Gibberella fujikuroi, G. zeae, Ni-
grospora spp.,Epicoccum spp.,Curvularia spp.,
Phoma sorghina, Alternaria spp. and Helico-
ceras oryzae (12). Several methodshave been
used for the control of diseasesand among
themchemicalcontrol hasbeenthe mostwidely
adoptedn mary countries. However, indiscrimi-
nateuseof variousplantprotectionchemicalhas
causecenvironmentahazardsandit is preferable
to find alternatesources(15). The last two
decadedave withesseda tremendousnterestin
investigationsof botanicalsas sourcesof pest
control materialsand as possiblealternatvesto
chemicalfungicides(5,11). Neemhasemepged
as a prominent plant specieshaving potential
pesticidal propertiesamong several such plant
speciesknown to mankind. The ingredients
of neemhave beenwell documentedor their

efficagy in controlling crop disease$6,7,13,14).
Pungamieaf extractinhibited sporegermination
andmycelialgrowth of rice brown spotpathogen,
Drechslera oryzae (2).

Eventoday mary workersin Indiaandother
developing countriesare using leaf, seedkernel
or cake extractsand oils as suchfor crop pest
management. Preparationof these materials
is time-consumingand moreawer, oils as such
cannot be stored for a long time becauseof
the possibledevelopmentof rancidity, leadingto
reductionin their efficagy. An EC formulation
in which neemandpungamoils could maintain
their efficacy for a considerabldength of time
would be ideal in the managemenof crop dis-
eases. Furthermore,such a preparationwould
be easily miscible in water beforespraying. In
the presentstudy we testedEC formulationsof
neemoil (NO) and pungamoil (PO), developed
jointly by the Departmentsof Plant Pathology
and Agricultural Entomology TNAU, Coimbat-
ore. The effectsof theseformulationson sheath
rot diseaseof rice andits causatie agent,Saro-
cladium oryzae, have beeninvestigatedprevi-
ously (10). In the presentwork we investigated
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theseformulationsfor their efficacy in inhibit-
ing the growth of Helminthosporium oryzae and
Pyricularia oryzae, the major fungal pathogens
causinggraindiscolorationof rice, underin vitro
conditionsat periodicintervals after preparation
(shelf life), and demonstratedheir efficagy in
controllinggraindiscolorationof rice underfield
conditions.

One isolate each of H. oryzae and of P.
oryzae was obtainedfrom infectedrice grains
usinga potato-detroseagarmedium. The three
formulationsused,NO 60 EC (A=acetic acid),
NO 60 EC (C=citricacid)andNO+PO60EC (C)
aswell astheir testingfor shelflife at fixed in-
tenals, have beendescribedn detail previously
(10). Laboratoryevaluationof the formulations
wasdoneasdescribedreviously (11).

Three field trials were conducted: one
at the Paddy Breeding Station, Coimbatore,

sum of all numerical ratings

Tamil Nadu(India) duringKharif (July—October)
1996; and two at the Rice ResearchStation,
Tirur, Tamil Nadu during the Kharif and Rabi
(Novembe+March) seasonsof 1996-97. The
cultivars usedwere Co-43 at Tirur and IR-50
at Coimbatore. Plot size was 5m x 3m with
four replicationsper treatmentin a randomized
block design. The formulationswere sprayed
at 3% at 10-dayintenals from panicleinitiation
to maturity, for a total of four sprayings;plants
sprayedatthe sametime with 0.1%carbendazim
senedasastandardheck,andplotswithoutary
spraywere maintainedas control. Obsenations
on diseaseancidencewere madeone week after
thelastsprayby selecting25hills atrandomfrom
eachplot andratingindividual panicleson a 0-9
scale(1). Percentdiseasdancidence(PDI) was
calculatedusingtheformula(8):

100 1)

number of observations

The PDI valuesunderwentarcsinetransfor
mation. The data were analyzedstatistically
usingDuncans multiple rangetest(DMRT) (3).

In laboratory evaluationsall three EC for-
mulations significantly inhibited the mycelial
growth of H. oryzae andP. oryzae (Tablel). The
growth of H. oryzae was considerablyreduced
by NO+PO 60 EC (C). We recordeda radial
mycelial gronth of 2.8,2.6,3.0,2.2and2.6 cm
asagainst8.8-9.0cm in control at 0, 60, 120,
180 and 270 daysof storage respectiely. The
growth of H. oryzae in platesincorporatedwith
a freshly preparedformulation NO 60 EC (A)
(0 day of storage)and a formulation storedup
to 9 monthswas 5.4 and 5.2 cm, respectiely,
as against9.0 and 8.8 cm in the control. NO
60 EC (A) inhibited the growth of P. oryzae
moreeffectively thanthetwo otherformulations,
viz, NO 60 EC (C) and NO+PO 60 EC (C);
we registeredfor NO 60 EC (A) radial mycelial
growth of 2.0,1.8,2.1,2.2and1.9 cm asagainst
2.6-2.8cm for NO 60 EC (C) and 2.8-3.0cm
for NO+PO 60 EC (C), respectiely, at 0, 60,
120,180and270daysof storage Controlvalues
rangedrom 8.4t0 8.6cm.

In the field trial at Coimbatore(Table 2),

mazimum disease rating

NO+PO 60 EC (C) significantly reducedgrain
discoloration,with the minimum PDI of 2.1 as
againsts.6in control. The PDI recordedby NO
60 EC (A) was 3.0 andit was comparablewith
NO 60EC (C) andcarbendazimAt Tirur, during
Kharif seasorNO 60 EC (C) shaved the lowest
PDI of 3.9, which wason par with the effect of
NO 60EC (A), whereasNO+POEC (C) wasnot
significantly differentfrom the control. During
Rabi seasorat Tirur, the minimum PDI of 10.6
was registeredby NO 60 EC (C) andit wason
parwith NO 60 EC (A) andNO+PO60 EC (C).
Therewasno significantdifferencebetweenthe
PDIrecordedor carbendazinandcontrolduring
Rabiseasorat Tirur.

Antifungal properties have been demon-
stratedin different partsof variousplants,viz,
leaves, seeds,cales, etc., but it is difficult to
usethem for large-scalefield applicationsince
their preparationtakes a long time. Moreover,
leaf or seedextracts cannotbe storedfor long
periods. In the presentinvestigation, EC for-
mulations of neem and pungamoils retained
their efficacy againstH. oryzae and P. oryzae
underin vitro conditionseven after 9 monthsof
storage. Inhibition of S. oryzae by neemleaf
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extractandof Drechslera oryzae by pungamieaf
extract (2), and control of rice sheathrot with
neemoil and neemkernel calke extract applied
to the foliage (4,9), along with reductionin
diseaséancidenceandincreasen yield (9), have
beenreported. In the presentstudy neemand
pungamoil-based EC formulations effectively
checled graindiscolorationof rice. The efficacy
of theseformulations was superiorto that of

the commerciallyusedfungicide, carbendazim.

The effectivenessof theseformulationspertains
to materialbasedon neemor pungamail, but
they contain additional materialswhich might

be biologically active, like soap,citric acid and
aceticacid. The novelty of the presentstudy
consistsin demonstratingthe efficacy of EC
formulationsof neemand pungamoils both in
vitro andin vivo —in field experiments- against
H. oryzae and P. oryzae, the major pathogens
of grain discolorationdiseaseon rice. Unlike
the chemicalpesticides theseformulationsare
eco-friendlyandeasilybiodegradablemorewer,
they retainedheir efficacy evenafter9 monthsof
storage,which deseres consideratiorfor com-
mercialproduction.

TABLE 1. Effect of EC formulationsof neemoil (NO) and pungamoil (PO) on radial growth of
Helminthosporium oryzae (H.o0.) andPyricularia oryzae (P.0.) andtheir shelf-life

Age of the ]
formulationin Mycelial gronth (cm)
storagg(days)
NOG60EC(A) NOGBGOEC(C) NO+PO60EC(C) Carbendazim Control
H.o. Po. H.o. Po. H.o. Po. H.o. Po. H.o. Po.
0 5.4c 2.0b 4.4bc 27ab 2.8c 3.0b 0.7a 0.7a 9.0b 8.4a
60 53bc 18a 4.2a 26a 26b 29ab 0.7a 0.7a 8.8a 8.5a
120 5.0a 2.1bc 4.3ab 2.7ab 3.0d 2.8a 0.7a 0.7a 8.9ab 8.4a
180 55d 22c 43ab 28b 22a 2.8a 0.7a 0.7a 8.9ab 8.6b
270 52b 19ab 4.5¢ 28b 2.6b 2.9ab 0.7a 0.7a 8.8a 8.6b

Within columns,meandollowed by a commonletter do not differ significantly (P=0.05)accordingto Duncans

Multiple RangeTest.

TABLE 2. Effectof neemoil (NO) andpunganwil (PO)emulsionson graindiscolorationin rice

Treatments Percentiseasencidence

Coimbatore  Tirur Tirur

Kharif Kharif Rabi

(1996) (1996-97) (1996-97)
NO 60EC (A) 30 mlfl 30(9.97b  4.2(11.0)a  11.1(19.01)a
NO 60EC (C) 30 ml/l 3.0(9.97b  3.9(11.4)a  10.6(18.7)a
NO+PO60EC (C)30ml/l 2.1(8.33)a 9.8(18.2)bc  12.3(20.25)a
Carbendazini g/l 3.2(10.30)b  7.8(16.2)b  18.0(24.98)b
Control 5.6(13.69)c  12.6(20.25)c 18.5(23.86)b

Within columns,meandollowed by a commonletter do not differ significantly (P=0.05)accordingto Duncan$
Multiple RangeTest.Datain parenthesearearcsinetransformedsalues.

[This work formedpartof a projectsponsoredby the Dept. of BiotechnologyGovt. of India.]
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